UNCLASSIFIED

AD221573

Repraduced
@f/‘e .

ARMED SERVICES TECHNICAL INFORMATION AGENCY
ARLINGTON HALL STATION ~~
. ARLINGTON 12, VIRGINIA

UNCLASSIFIED




i1k

Pl -

i

[

IS

NOTICE: Vvhen govermment or other drawings, speci-
fications or other data are used for any purpose
other than In connection with; a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsiblility, nor any
obligation whatsoéver; and the fact that the Govern-
ment may have formalsted, furnished, or In any way

supplied the saild drawings, specifications , or other _

data i3 not to be fegarded by implication or other-
wise as in any manner llcensing ‘the holder or any

_other person or corporation, or conveying any rights

or permission £o manuracture; use-or sell any.

patented invention that .may in any way be related
thereto.




Sivnr Vi88

\( )’\’) ’ A‘\,

SPECIAL

PORT

EI e
ik e
A301 SR
Sy g

DEVICES CENTER
WASHINGTON, L.I.N.Y.




o~
\l

TECHNICAL REPORT ~ SPECDEVCEN 104-2-37
f : RELATIONSHIPS BEI'WEEN CERTAIN ASPECTS
: OF PERSONALITY AND SOME VOCAL EFFECTS OF DELAYED
SPEECH FEEDBACK

» PREPARED BY:

Borngrd Spillla

T. D. Hanley

K. D, Stecr
2 Dircctor
: ' Purdue Un:versity , ' SPECDEVCEN Proize: 20-F-8

Lafayette, Indlasa - » -~ Con’rac” NGor: -104
' £C October 1954 For the. Special Deviees Conten:

u).c./;Za,ee

Distribhuticon on »raguest w. C, Iall, Jr., Conmander, USN
Commanding Officer and Dircctor




FOREWORD

Purpose

It is not an unusual occurrence to observe changes in
the speech patterns of certain individuals under conditions
of stress. However, this phenomenon becomes critical in
many military situations particularly where tactical opera-
ticone are involved. The degree to which speech intelligibility
is reduced under stress conditions varies for different in-
dividuals. One important variable which seems to contributc
to reduced speech intelligibility is the personality charac-
teristics of the communicator. It is an investigation cf the
degree of relationship between certain personality irails and |
several speech variables which is the objective of this study.

In this study, stress upon the vocal process was produced
by guditory feedback, i.e., by transmitting an individual's
snceech back to his ears at a fraction of time later than when
the message was spoken. The personality traiis and voice
variables chosen for study were:

Personality ' Speech
Traits Variables
1, Self~percept Etabiiity 1. Average Syllable Duration
2, Schizoid tendencies ; 2. Perccnt Phonation Tinec
3. Paranoid tendencies 3, Mean Vocal Intens iy
4, ‘

Rigidity . 4. Vocal Intensity Variance

Results

The results obtained from 129 subjects can be sunnarized
ac fellows:

1. Of the variablec studied, the anount of change
occurring in Vocal Intens’ty Variation due to delayed speech
fcedback appears to be the most closcly related to personality
functioning,

3. Decreases in Vecal Intensity Variation appear +o he
positively related to Schizoid forms of behavior.




Impiications

The results of this study indicate that variaticns in
speech under conditions of delayed fecedback can be partially
accounted for by certain personality factors. This finding
should prove valuable for the selection and training of
personnel required to perform duties involving voice comnuni-
cation., In addition, investigation of personality variables
other than those included in this study should be considered.

. John E. Murray
Project Engineer

James J. Regan
Head, Equipmeni Branch

C., P, Seitz, Ph, D.
Head, Human Eng’neering Division
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BRIEF OF THE STUDY

A purvey of the literas o psyelieloglzal siress weveals
sing lack of receagrel: o cue of man's most apparent and
evident modes of adjustment, namely vccalization as expressaed

-

a Saann)

threough speceh countent and voice qual’ties. The literature on
eroilion, sLress, aud vocal responee s velumincus and ray Le

traced withouvt mueh difficulty as far bacli as tc Plato. An ox-
Lhaustive survey of ithe licerature in this arcea has revealed
only relatively fow research studies relating stress and vocal-
iZzation, In one of these investigations which was conducted in
1934, Waggener (28) found that speakers rated as inferior re-
verled more emotional disturbance than speakers rated good, when
talking kefore an audience. Periorming before an audiecnce has
often becn regarded as stress producing. A direct study cf
spcech and voice under stiress conditions was reporied by Baker
and Farris (1) in 1948. They found that a stress condition of
mild eleciric shock lo speakers communicating over high level
ncige tended to reduce speech intelligibility, shorten syllable
duration, and incrcease vocal intensity variation. Utilizing a
sample cf 14 sulijects, they okiained cevidence which indicated
that certain personality characteristice were relaved to the-
okzcrved vocal clianges.,

The present stiudy represcnts an attempt to furthcer such
investigation by observing some vocal accompaniments of siress
when the focus of the stress is apparently cn the speaking
process itself, In addition, an attempt is made to predict the
divectlon of any relationships which might obtain between the
vocal and personality variables stud: ed.

The technique used here to induce stress upon the vocal pro-
cess has been variously termed delayed speech, side-tone, or
auditory feedbacl, and btasically consists of transmittiag an
‘adividaal's epeech side-tone back to Lis ears at a time delay
ustally from .03 to .40 sccond instead of the ,001 second delay
that normally occurs. The vocal effecis of such a delay in
auditory feecback appeair as speech sound repetitions, prolonga-
tions, blocks, and measurable changes in piltch and loudness.
Cutler (@), in a recent study concerning stress effects on time
percepiion, successfully enployed delayed fecdback as a means
of procucing siress, From Cutler's observations of subjects, it
would appear that this technique produces a rather severe stress
gituation in the sense that the subject suddenly finds that one
aspect of his behavior, previously under almost complete contrel,
now can be conirolled only within gross limits at the expense cf
censiderable effort.




When a person is subjected to a delayed speech feedback
condition and instructed to speak in his normal manner, he may
vary in his ability to control his speech all the way from
complete maintenance of his everyday pattern to a total in-'
ability to make more than incoherent sounds. It was believed
that this great variation might be partially accounted for by
personality factors. To test this position, the following
rationale and hypotheses were developed.

One of the most frequently cited explanations by subjects
capable of withstanding the influences of feedback is that one
must be able to avoid being influenced by the auditory stimuli
and at the same time concentrate on or "feel'" his speech.
These subjects believe they maintain normal speech patterns
by kinesthetic rather than auditory speech cues, In develop-
ing an explanation for the apparently great individual varia-
tion in ability to attend to kinmesthetic speech cues; the
position is taken that all adjustment is, in part, a function
of a balance between attention to external and internal cues
and the ability to vary such attention as conditions change.
In other words, a person must attend, to a certain degree, to
both eaternally and internally produced cues to effect optimal
adjustment., For example, a withdrawn introverted type of
adjustment may result from a chronic over-emphasis on in-
ternally produced cues whereas hypomanic extroversion may be -
an exireme eypression of abnormal responsiveness to external i
cues, It is thus hypothesized that the manner and degree to
which sipeech and voice are altered by delayed sidetone are a
function of (1) empbasis on either exteroceptive (auditory)
~ues or ithe proprioceptive (kinesthetic) cues of speech, and
{2) the abiliiy to shift from one set of these cues to the
otber, An examination of the literature on personality

“broughit to light a pumber of individual characteristics,
apparentliy closely related to the vocal effects of delaved
speech feedvack.

The personality traits chosen for study as well as the
tests measuring thesc traits are described in detail in
Appendices A and B, respectively, and are summarized as
follows:

1. Self-percepi stability which is the degree to which
the individual remnins relatively constant in his own self
views, The California Tesi of Personality was chosen to
obtain a measure of this trait. This test is designed to
measure 12 aspoects of personal and social adjustment. The
Inventory of Factors STDCR was also employed as a test of {
adjusiment and self-percept stability.

2. Schizoid tendencies which have been variously listed
as unsoniability, introversion, autism, constriction and with-
drawal, This trait was measured by the Schizophrenia (Sc)
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sub~-scale of the npesotg Multi sic Po

However, the Social and Thinking Introversion scales of the
Inventory of Factors STDCRH may also tap the area of schizoid
traits (11). A similar interpretation may be made of the
withdrawing tendencies sub-scale of the Californig test.

3. Paranoid tendencies which are characterized by de-~
lusional systems and tend to over-~emphasize environmental
changes as real or imagined threat from the outside world be-
comes imminent. This trait was measured by the Paranoia (Pa)
sub-scale of the Minnesota Multiphasic Personality Inventory.

4, Rigidity which is manifested by the individual's re-
sistance toward altering his behavioral reactions in changing
situations. On the basis of various investigations relating
ethnocentrism and behavioral rigid:ity (10, 22), the Total
Ethnocentrism Scale was chosen to measure rigidity. Based on
the assumption that individuals with strong conviciions
(non~ethnocentric) will tend to be nocre rigid than those who
feel less inienscly on the subjec?, riglid’ iy was evaliatad ina
terms of the nunber of 23xiremsz agreencnis aad disagrzenzacs

1

with the ethnocentric itenms. The itaial auaber of exirens
responsas was also conpuiad.

The voice variahbloes “ncludad ‘n th's study were: (1) Avar-
ag2 Syllable Duration; (2) Perceat Phona:ion Time, (3) Mean
Vocal Iatansity, aad (4) Vocal Intzans’ iy Variancz. These volce
maagsures arz expressced as diffsrencz scorgs, i.e., the amount
of change which occurred " n the indlvidual's volce due to the
effects of the delayed speech fzedback condition, Couszquently,
these neasures consist of the scores oblained ior Tthe sya-
chronous fzedback cond’i’on subiracted from Lhe corresponding
scores obtained undar delaysd speech feedbaclk.

Phonarion time was racorded directly by the Purdas Spzech
Sound Timer., A Percen: VYhongtion Timz measurs was computed
by dividing phonation time by the total speaking time aad 2%~
pressing tThe rosult as a percent, An ind’ca’ion of Avzrage
Syllable Duration was obtained by dividing the indlvidual's
phonation time by 93 which was the number of dictionary syl-
lables in the read’ ng passage.

Icai Voc ntang’ity above an arbitrary refercnce leval

and Variance of the Vocal Iatansitiy peaks were obtained fronm
the paper tapes of the HPL-E level recorder. These scores

vere calculated on the basis of each enlire reading of the
passaga,

Procedure

The subjects enployed Za :hl's invesiigaZicn ware 129 nals
students ranging in age from 13 to 27 years. All were from a
bas’c speech course at Purdus Unliversity. The subjecis were
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taken individually into the sound-treated laboratory so that
speech samples could be obtained under experimental condi-
tions. The instruments and operation of the circuits which
wera used for recording and measuring these speech samples
are shown in Figure 1 and are described in detail in Appon-
dix C, -

Each subjecl was seated at a desk upon which was clamped
the Altec 2IB microphone between three and four inches fron
the subject®s mouth., The subject was instructed to mainiain
this distance at all times during the testing periods. A
pair of ANB-H-1 beadphones mounted in a helmet and conncected
to the feedback channel of the circuit was worn by the sub-
Jject. Thus, the side-tonc was received primarily through
thae headset, The passage to be read was plared on a c¢lip-
board situated directly in front of the subject and slightly
above the microphone, The reading material used consisted
of a 73 word phonetically balanced passage,

Following ihe initial seaiing and instruction of the sub-
Jjaeci. ihe experimenter dirccied the experiment from another
wound-treated room which conlained the feedback and recording
eguipnent. Contact with the subject was maintained by means
of a microphone which was counected through channel 3 of the
Me Intosh amplitfier Lo ihe beadphones, The remaiving instruc-
tions were communicaled to each subjec: through this system,

During a preliminary readaing of the pussage; the experi-
menter manipurated Loe gain control for the Magnecord ampli-
iter so that the majority of the subjeci's wocal intensity
peaks fell bewween the -1 and 41 index on ithe VU meter. This
srocedure was desigaed o achieve a certain cousistency of
ithe signals rocorded on the sound timer and power level
recovrder,

Foltowing ithis {irst reading of the vassage, Lhe subject
was rnscructed Lo reread it, As the sulijoc: coupleted an
inwrodns tory phrase to lthe passage, the cxperimenier set the
power level recordor aad the sound timer in operation, When
the subject finished rcading the complete passage, these
instruments were <hut off, the dial readingsof the timer were
recarded, and the tape was removed frowm the power level recor-
derv. The Tirst two readings of the passage were conducted
under conditions of synchronous feedback. A third reading
was then conducted under the condition of delayed {eedback.
Bafore ithis reading, the subject was g.ven instructions similar
to ihose ol the first two readings, with the addition of a
warping that ou this trial he might experience some difficulty
in reading. The subject was told not to stop reading nor to
laugh wheu experiencing difficulty.
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The McIntosh feedback control was set to the delayed feed-
back channel, and as the subject read, recordings of his vocal
rate and intensity were taken again., At the completion of
this reading, the subject was informed that the testing period
was over, He was then requested not to tell future subjects
about the experiment and was dismissed., This procedure was
followed for all 129 subjects who participated in this study.
Following the experimental sessions, the subjects were given
four personality scales to fill out.

Results

The data were analyzed to determine the relationships be-
tween the voice and personality variables under conditions of
svne.hronous and delayed feedback. In analyzing Vocal Iniensity
Variance, the subjects were divided into two groups: 99 sub-
Jects who revealed an increase in Vocal Intensity Varilance under
delayed feedback:; and 30 subjec’s whose Vocal Intensity Variance
decreased, Where further analysis appeared fruitful, various
combinations of the personality measures were formed to deter-
mine the best predictors of a physical voice change. The resulis
and treatment of the data are presented in detail in Appendix D
and mav be summarized as follows:

1. Of the voice wvariables studied, the amount of change
aocurraing in Vocal Intensily Variation due to delayved speech
eedback appears to be the most closely related to personality
funrtioning, Changes in the investigated voice variables due
to dejaved speech feedback other than those which occurred in
Vo:al Intensity Variation cannot be asserted to be reliably
assoriagted with any of the measured aspects of personality.

2, Inrreases in Vocal Intensity Varialion under conditions
ol detlaved speech feedback appear to be positively related to:

a, Inadequacy and instability of the self-conceptual
system as indicated by measures which reveal
negative self-attitudes and poor general personality
adjustment,

b, Paranoid behavioral tendencies.

3. Increases in Vocal Intensity Variation under conditions
of delayed speech feedback appear to be negatively related to
rigidity as indicated by the degree of ethnocentric and/or non-
etbnocentric beliefs,

4, Decreases in Vocal Intensity Variation under conditions
of delayed speech feedback appear to be significantly and posi-
tively related to schizoid; socially withdrawing and isolating
modes of behavioral adjustment.




APPENDIX A

DESCRIPTION OF PERSONALITY TRAITS
Self-vercept Stabhilit

According to the theoretical formulations of Lecky (1€),
Raimy (20), and others (13, 15), there is implicit in all be-
havior an evaluation or concept of the self. To Raimy (20),
this principle is that "the self concept is the map which
each person consults in order to understand himself during
moments of crisis or choice (page 154)."

Research on self percepts (2, 5, 19) has shown that
negative self attitudes are associated with similarly unde-
sirable views of the world and a general neurotic type of ad-
justment. Stagner (23) and others (4, 12) have demonstrated
that such maladjustment and negative self percepts are often
related to an apparent instability of the individual's self-
conceptual system which is manifested by relatlvely great
variability on one's self views.

The hypothesis s advanccd here that this variability of
reaction is a function of scnsitivity to environmental
changes, and that the individual reacts in an apparenily un-
stable manner in order to cope with the changes he perceives
in his surroundings, Ilighly accentuated exteroception is
thus one form of defense for an uns<table and inadequately
functioning self-conceplual systen, With respect to vocal
responses Lo delayed auditory feedbaciz, it is hypothes:zed
that such an individual will attend compulsively to the incom-
ing (exteroceptive) auditory s’ﬁnals to the detriment of
attendance to kinesthelic spacch cues and thus, will demon-
strate considerable vocal change., In other words, degree of
vocal change under dzlayed feodback is negatively related to
the level of seli and social adjustment,

Schizoid Tendgncies

In the preceding section, discussion was mainly concerned
with perscnality characteristics whichk, it s hypothesized,
relate positively to the amouni of vocal change occurring under
conditions of delayed speech feedback., The opposite situaiion
1s hypoche51zed in the case of those characterisiics labeled

izoid The traits of schizoid :udividuals have been

VarJoquy lJ ted as unsociability, introversion, antism, etc,

Cne schizoid trait which Kretschmer (14) and others (G, 10, 17)
have emphasized is the ability of schizoid persons "to concen-
trate more on certain characteristics of the stimulus to the
neglect of all others'" (14, p. 122). The defenses of such a
person appear o be reorganized n sichoa manaer ~ha’ strass
conditions might serve io liacrease tixe teadeacles tc eucapsulale.

1
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This, combined with the tendency:lo respond to Iimternally pro-
dagces zuas Lo preferance o ik -~‘~“f- ke giiside world, sug--
s25.s tlhal thzss persons, ’ ' o Selayed fesulack,
may be able to cozncenirate o ) igturbing influeuces
of thz delayed side-tone cozd5:1on.v% n*otzer‘worus, a negative
r2igtioaship is hJ?OuhESlzed ‘hetwee “*h° ‘presence of schizeid’
charasterictics and the degres of vocal CJang occurriag uader

a delayed feedbaci coadition. ‘Since constrictiorn and- w~~h—*;~
drawal are often noted as schizoid- tra_us, it may aiso be hypo-
+hesized that such mztheds of reacticn may result in such
resocnsas o delayed feedback as a sreduaction in voecal 5nLC‘&'-j

or *he developmzat coi moncionous vocal Aa:acuer_y:" 5.
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Discussions of parancid characteristi Qg), euoh size the
,mporcauce of projectiion maiantaining *h paranoid deiusional

in <
system. Asscciated with Tthis texdency <o

difficultie: appears to be aa cver-cmpiasl ne
changes as real or imagined shpeat froz ihe cuiside Leconas Lme
nineat. A study by Wright (27) suggestis thatl stiress will tend
Lo ingrease such pProjeclive aad exiernpallizing eadzatliez. In
the »resent frame of reierenca2, the theorctical positicn is
advanceda that under the siress cond ’*'O“S DI delaved Iecdback
certain individuals, o tihe extent that thev ultilize paranoid
dafeases, will be unable tc atient to the kinesthetic cues of
sneech, This will occur bzscausce of an 'ncrc Sa L :le tendency
2o focus on external ~anflzzzces. I ypocheslized that
PosLtive rolatienshiips will cwial SN 2 vaogal
change manifested uncer the d2lay and the
nrevalence of parancia modss ci T i
Ripgrgirtr g

Tiae available rescarci: ca personalicy rill Lcates
that persons subjeciet tC siress conditicons willi, o -“e SX e~
tent that their usual Lz2havioral reacticns are )

al

naladaptive, reve a Ylooseness and breakdowa™ in
T

fenses (9 ». 34). Beier (8) alsc fcund evidence. hht
appears to effect a discrganization in The perceptual field.
What these and otlier rcsearchers suggest is that the rigid
erson nay find his rigidity maladaptive Zin a stresciual situa-
+ion. As his defenses prove inadeguatie, hls irehavior bheacomes?
sopewhat chaotic. Tc¢ tlhe degree thar delayed sneech fzzdback
ig strass produciag te the extent that an individaal possesses
rigid modes of deieanse, it Is hypothesized that his voeal
behavior will be changed. Iz other words, his vocal rospoanss
will revzal "looscuess and hrcakdowa'" as his cpaech is severely

affected by the delayed speech feedback cond
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APPENDIX B

MEASUREMENI OF PERSONALITY TRAITS

This test was designed fcr testing older adolescents and
adults, It is composed of 180 yes-no type of questions, which
when considered together contribute to a Total Adjustment score.
Ninety of these questions are designed to sample six areas of
Self Adijustment, while the remaining 90 itens relate to six
areas of Social Adijusiment. Thus, a Self Adjustment and a
Social Adjustment score are provided., Each of these two scale
sections is further divided into six sub-scales of 15 items
each, permitting computation of 12 sub-scale scores, making a
total of 15 possible adjustment indicators for the total test.

The measures provided by this test include the following:

TOTAL ADJUSTMENT
(180 Items)

SELF ADJUSTMENT : SOCIAL ADJUSTMENT

(90 Items) (90 Items)
Self-reliance : Social standards
Sense of personal worth Social skills
Sense of personal freedom Anti-social tendencies
Feeling of belonging Family relations
Withdrawal tendencies ) . School relations
Nervous Symptons : Community relations

All 15 of these adjustment scores have been employed in the
present investigation. Raw scores were used, although the test
manual provides conversion factors for determining percentile
equivalents,

An_Inventory of Factors STDCR

This scale is composed of 175 objeclive question-answer
items which are designed to sample five areas of general adjust-
ment, namely, (1) Social Introversion (8), (2) Thinking Intro-
version (T), (3) Depression (D), (4) Cyclothymia (C), and (5)
Rhathymia (R)s All five of the scores obtained for these factors
have been employed in the present study as means of providing
measures of general adjustment and personality integiation.




The Total Fthnocentrism Scale (Public Opinion Questionnaire)

This examination, as employed in the present investigation. was
made up of 22 objective-type test items, the answers to which were
to be given in terms of three degrees of agreement or three of
disagreement with the statement in question. A total score for the
scale was computed by algebraically summing the 41 to +3 scores
which indicated agreement with the statement and the -1 to -3 tallies
which revealed disagreement, Because of the relationships studied
in the present investigation, three additional scores indicating
intensity of belief were computed. These were the total number of
+3's, the total number of ~3's, and the total number of 3's, as
tallies of 3's indicated extreme views with regard to the statement
being considered.

A large number of studies validating this scale has been
conducted, the results of which have qQuite conclusively demonstrated
high validity coefficients for this test as a measure of certain
personality trends. One such relationship which has been tested a
number of times is between ethnocentric ideology and behavioral
rigidity, (22), and it is in this capacity that the present investi-
gation employs the Total E-Scale. Since it has been shown that
ethnocentrism and rigidity are positively related, it was decided
to investigate the hypothesized relationships between rigidity and
the vocal effects of delayed feedback by means of responses made to
the E=Scale. Because of the scoring technique emploved here. it is
to be expected that the total score on the E-Scale wilil correlate
positively with rigidity in the subjett. Tt is also believed that
the more intense believers. whether they be ethnocentric or
non-ethnocentric, will tend to be more rigid than those who believe
less intensely with regard to the statements of the scale.

The Paranoia (Pa) and Schizophrenia (Sc) Scales of the. Mlnnesotg

Multiphasic Personality Inventory (MMPI) T

One of the most widely used and investigated objective question-
answer scales for personality measurement is the Minnesota Multiphasic
Personality Inventory. The only sub-scales of the MMPI which were
pertinent to the present investigation were the Paranoia (Pa) and
Schizophrenia (Sc) subtests.




APPENDIX C

INSTRUMENTATION AND LABORATORY ARRANGEMENT

The instruments which were used for recording and measuring
the speech samples studied in this investigation were: (1) a
Magnecord Corporation high fidelity magnetic tape recorder with
type PT6-AH recording unit and type PT6~J amplifier. This in-
strument was modified so that it could be employed for delayed
feedback research. The complete unit is known as the Magnecor-
der; 22) a McIntosh Engineering Laboratory amplifier type 20W~2
and M¢TIntosh amplifier equalizer unit type AE-24; (3) an Altec
Lansing Corporation M1l microphone system with Altec 21B minia-
ture condenser microphone; (4) two Hewlett-Packard Corporation
110~decibel single-step attenuators, model 350A; (5) a Sound
Apparatus Company High Speed Power Level-Recorder, Model HPL-E;
(6) Purdue Speech Sound Timer; (7) three headsets, type ANB«H-1;
and (8) one Astatic Corporation crystal microphone, type,K JT=30..
A block diagram of the circuit containing the above instruments
may be seen in Figure 1, page 4.

The oberation of the circuit may be described as follows:

The speech signal was transmitted by the Altec Lansing microphone

system to the input of the Magnecord amplifier unit,. All signals
for which synchronous’ feed-back was intended were transmitted to
the subjects' earphones through an equalizer and channel 1 of
the McIntosh amplifier. The equalizer served to equate the fre-
quency response characteristics of the synchronous and delayed
speech feedback channels. Signals which were transmitted to
‘the subjects under delayed feedback conditions were coupled
. first from the Magnecord amplifier unit into the Magnecord recor-
der section which produced the side—tone.delay; and the result-~
ing delayed signal reached the subject by means of channel 2 of
the McIntosh amplifier. Measurements of certain attributes of
each subject's Speech were obtained simultaneously on the Purdue
Speech Sound Timer (a device from which certain rate-duration
data may be obtained) and the model HPL-E power level recorder.
Hewlett-Packard attenuators.were placed in. the circuits of these
two instruments so that the speech signal voltages could be ad-
justed to obtain optimal recording performance.

In order to mask air and bone conduction auditory cues
for simultaneous speech under the delayed-side-tone condition,
and to effect as much change as possible in the speech of sub-
Jjects, it was believed desirable to transmit a subject's
speech back to him at a greatly increased intensity level (6).
Empirically, a level was decided upon which appeared to be near
the threshold for discomfort, but was still bearable. Computa-
tion revealed that, on the average, side~tone intensity for the
150 subjects was 46.6 db above input vocal intensity, with a
standard deviation of 3.1 db, For synchronous feedback, this

- 11 -




level was 112.23 db, and for the delayed side-tone condition
it was raised to 119,76 db. -

It was mentioned earlier that the Magnecorder was modified
so that it might be employed in delayed side~tone research.
The chief modification consisted of the addition of a playback
head to the recording unit as shown in Figure 2. The ERASE,
RECORD, and new PLAYBACK heads of the recorder were arranged
so that a 42 inch loop of recording tape would travel first
over the erase head which removed all previously recorded
signals. The tape then passed over the recording head. The
playback head then picked up these recorded signals which
were transmitted back to the talker. The playback head was
mounted so that it could be moved in a line from .93 to 6,10
inches from the record head. The distance between the play-
back and record heads and the tape speed determines time delay
between the impressing of a signal by the record head and the
feedback of that signal through the playback head. The panel
on which the playback head was mounted was calibrated in steps
of .031 second from a delayed feedback time of .062 second to
.406 second when the tape speced was 15 inches per second. A
delay time of .187 second was used in the present study.
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APPENDIX D
STATISTICAL TREATMENT OF THE DATA

Table I prescents the group means on the voice variakles for
the two feedback conditions. Actually all the subjects without
exception revealed am increase in Syllable Duratiion, Percent
Phonation Time and Mean Vocal Intensity under the declayed feadkack
condition. In the case of Vocal Intensity Variance, 9C of thc
subjects increased their intensily variance whilc the remaining 30
manifested a decrease, As indicated by the significance tests
presented in Table I, the delayed condition did significantly
affect the veice variables under study,

In order -to obtain the degree of relationship between the
personality examination scores and the vocal difference scores,
Pearson product-moment correlations were computed. Where further
analysis appeared fruitful by varying the combinations of the
personality measures to predict a voice variable change, the
Wherry-Doolittle test selection method was employcd, The results
of this analysis are as follows:

1. Of the voice variables studied, only Vocal Intensity
Variance demonstrated any consistent relationship with personality.
Nonc of the rate-duration measures or Mean Vocal Intensity
revealed any note-worthy or consistent relationships with the
personality scores,

2, Self-percept stability and vocal change were definitely
related as indicated in Tables I and III by 19 significant
correlations between the volice variable scores and the scale
scores from the California and STDCR tests of personality. . Four
s’gnificant rclationships were obtained in . the reverse direction,
The most noticeable tendency revealed by the analysis, however,
was for Vocal Intensity to become more variable as self-jercepts
and social adjustments became poorer, possibly rofleciing loss of
control over Vocal Intensity as the sclf-conceptual sysicn bccane
more unstable, .

3. In the casc of schizoid modes of thought, Table IV rcveals
that Vocal Intensity Variance lended to decrecase as Schizoid
“endencies fncreasced, Siice social ‘niroversioun Lo regarvded as
one aspect of schivo'd behavicer, additional supnort for “hls
finding may ke derived from the significant relationship obtained
between decreasing Vocal Iniensily Variance and the Social Intro-
version Scale of the STDCR as shown in Tablc IIXi. 1In other words,
constrictive tendencies were manifested by the development of
monotonous vocal intensity characteristics,

4. A significant correlation of ,252 as shown in Table V was
obtained between increasing Vocal Intensity Var.ance and thc
Paranoia scale of the MMPI. Of the six correlations computed,
only those two relating to Vocal Intensity Variance revealed any
significance.

- 14 -




Table I

A Comparison of Means for the
Vocal Intensity and Vocal Rate-Duration Measures
Obtained under Conditions of
Synchronous and Delayed Speech Feedback
(N = 129)

Synchronous Delayed

Yoice Varigble Feedback Feedback t=-ratio
Percent

Phouation Time | 49.31 72.62 11,6561
Average :

Syllable Duration

(Seconds) .123 .284 9.0811

Mean Intensity
(in db above

an arbitrary reference)| 19,085 28,365 14,9431
Intensity Variance 7.630 10.535 4.0351
(db)2

lindicates significance beyond the .01 level of confidence.

21n order to test for the significance of the differences be-
lween the means of intensity variances for two correlated
series as above, the original data were transformed to loga-
rithms, and the formula specified by Peters and Van Voorh-:s
(18, p. 182) was applied.
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5. As shown in Table VI, extremists on the Ethnocentric
scale demonstrated better control of intensity variation
under the delayed feedback condition. In other words, rigid-
ity as defined in this study,; appears to be negatively rather
than positively related to vocal change under delayed feed-
back. It may be that the delay condition does not place
enough stress to produce the hypothesized "looseness and
breakdown", and consequently, the rigidity defenses were quite
adequate for coping with the stress situation. }

6. Utilizing the Wherry-Doolittle procedure, it was
found that three of the relationships shown in Table VII
(Social Introversion, Sense of Personal Freedom and Schizo-~
phrenia) made significant contributions to vocal change. A
multiple correlation of .584 was obtained between a com-~
bination of these three measures and decreasing Vocal Inten-~ _
sity Variance. Thus, there appears to be a positive relation-
ship between schizoid behavior and voice variable change.

Table VII also presents the results of a similar analysis .
to predict increasing Vocal Intensity Variation. Six person-
ality measures accounted for the greatest change i1 the voice
variables, The resulting multiple correlation coefficient
was .491, : - ;

Pl




Table III
Coefficients of Correlation

between Voice Variable Measures and

e xie i

the Subtestsiof an Inventory of Factors STDCR

E Subtests of an

Inventory of
Factors STDCR Voice Variable Measuresl

1 2 3 4 5 6

,019  .081  .005  .1572 ,155  .3602
,028  .026  .002 115+ .163  .031
-.022 .09z -.021 2123 2488 144
022 .050 . 032 .124 .1942 . 009

w09 2 o

.027 -.132 . ,022 -.096 .oss ~ .032

¥ 1The voice variable measures are coded as follows: .

Percent Phonation Time,

Syllable Duration,

Mean Vocal Intensity, '

Degree of Change in Vocal. Inten51ty Varlance,

Degree of Increasing Change in Vocal Intensity Variance
Degree of Decreasing Change in Vocal Intensity Variance.

U LN
Hantunay

"zInd1cates significance at or beyond the .05 level of confidence,

3IndlcateS'51gn1f1cance at or beyond the .01 level of confidence.
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Table IV

Coefficients of Correlation between

Voice Variable Measures and Schizophrenia Scile Scirrxes

Voice Variable Measumses!
1 3 3 . 4 5 6
Sc Scale .018 .053 . 065 .135 . 131 30 62

1The voice variable measures are coded as. follows:

.Percent Phonation Time,

Syllable Duration,

Mean Vocal Intensity, )

= Degree of Change in Vocal Inten51ty Variance,
' Degree of Increéasing Change in Vocal Intensity:y Vari ance,"
Degree of Decreasing Change in Vocal Intensiy y Variance.

Oy Ur B O N
TR ST

2Indicates significance at the .05 level of confidena., .
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Table V
Coefficients of Correlation between

Voice Variable Measures and Paranoia Scale Scores

Yoice Va;iﬁhlé Megsu;esl
1 2 3 4 5 6

Pa Scale ~-.051 -.078  .017 - .103% .2523 080

IThe voice variable measures are coded as follows:

Percent Phonation Time,

Syllable Duration,.

‘Mean Vocal Intensity, K

‘Degree of Change in Vocal Intensity Variance,

Degree of Increasing Change in Vocal Intensity Variance,
Degree of Decreasing Change in Vocal Intensity Variance.

nigeygnn .

o1 W

2Indicates significance beyond the .05 level of confidence.

3Indicates significance beyond the .0l level of confidence.
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3 . Tahle VI

Coufficients of Correlation between

- ) ' Voice iz¢1wle Measures and K-Scale Scorxes

? |

¥,

| E-Scalc ) Voice Vaggab]caygasuros]>

- Scores 1 2 3 4 _ S 6

. 3 ° [ &

Total E-Scale ‘
Score . 041 N ()17 - 015 : . 03? "\ g ORS - 053
Number of : . ‘ ) ’ -
+3's -.113  -.143 . -.058 -;1542 . -,1712 -, 054

= N . Number of - T ' LT N _

. » | - 3's —127 - 059 -.047 . 2,168%  -,245% 103

Total Humbey , o LT "o . : '
of 3's . . -, 1884 . 129 . -10707 - -.287%  -.318% (077

" .lthe voice variable ‘measurcs a.e coded as follows:

1

rercent Phonation Time

Syllable Duraliowu,

Mean Vocal Intensity, o S g

Degree of Change s Vocal Inlensity Variance, _
Degree of Increasing Change in Vocal Intensity Variance,
Degroo of Decroasing Change in Vocal -Inteusity Variance.

M oirnn

AU N

2 it cates significance at or beyond the .08 level of confidence.

JInarcates sipniuiicrsuce gt or beyoud the .01 level of confidence.




Table V11
Multiple Correlation Coefficients between
Vocal Intensity Variability Change and
Variousrporsonality Scalx }

Computed by the Wherry-Doolitile Test Selection Method

Test Factors and Combinations' E
.Increaéing Vocal Intensity Variation and:
A .318
A + B . 402
N A-B-C ‘ -460
A+«B +C +D. : ’ .482. L
A-B-C.D-.E . 489
A -B-C+D+E-F B 491
' Decreasing Vocéi'intensjty Variation and.
' ' ‘ .360
G :
. 517
G - I :
. . . 5G4
G - H -1

IThe test factors code which wvas emploved above 1s as followss

total number of 3's oo lbe E-scale.

the Paranoisa scale of the MMPI.

the Self-Reliance Scale of the California Test of

Personality

= the Community Relations Scale of the California

Test of Personality., )

< the Freedom from Nervous Symptoms Scale of the

California Test ot Personality.

= the number of -3's on the E-srale.

 the Social Introversion Stale of an Inventory of

Factors STDCR.

> the Sense of Personal Freedom Scale of the California
Test of Personalitv. and

I = the Schizophrenia Scale of the MMPI.

LT

o aH T QW
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